Cyclosporine differentially affects estrogen and progestin synthesis by rat granulosa cells in vitro.
Potential side-effects of the immunosuppressive drug cyclosporine (also cyclosporin A, CsA) on ovarian endocrine function have been investigated using granulosa cells isolated from immature estrogen-primed rats and cultured in a chemically defined medium. The FSH-dependent differentiation of steroidogenic pathways for estrogen and progestin secretion was shown to be differentially affected by CsA in vitro, at drug concentrations that approximate immunosuppressive concentrations in blood of humans or animals. CsA at 0.1-1 microgram/ml synergistically enhanced FSH-stimulated aromatase activity as measured by the conversion of exogenous testosterone to 17 beta-estradiol, while production of the progestins (progesterone + 20 alpha-hydroxypregn-4-en-3-one + pregnenolone) was little affected at up to 0.1 microgram/ml CsA and reduced at higher concentrations. CsA alone did not stimulate basal steroid secretion. The action of CsA to augment FSH-stimulated induction of aromatase activity was seen both in the presence or absence of testosterone. The effects of CsA (1 microgram/ml), either stimulatory on aromatase activity or inhibitory on progestin secretion, were in general increased with greater times of cell exposure throughout the culture period, although the temporal effects on 17 beta-estradiol and the progestins were not identical following delayed addition or removal of CsA from the culture medium. Higher concentrations of CsA (3-10 micrograms/ml) were generally toxic to granulosa cells as indicated by marked decreases in 17 beta-estradiol and progestin secretion and in incorporation of [3H]leucine. These results suggest that therapeutic concentrations of CsA might directly influence ovarian function by differentially modulating the FSH-dependent steroidogenic pathways of granulosa cells.